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Background: Categorizing individuals on the basis of physical activity (PA) level has both epidemiological
utility and public health implications. Questionnaires provide a combination of accuracy and practicality
when assessing population PA, but their characteristics, including summarization of raw data and scaling
methods, can affect utility in large-scale studies. The aim of this study was to ascertain the concurrent
validity of a brief six-point scale for the categorical scaling of PA levels. The effect of participant char-
acteristics on the scales was also assessed.
Methods: A comparative observational study was used. One hundred participants aged 18e80 years
completed the valid and reliable International Physical Activity Questionnaire (IPAQ) and the Human
Activity Proﬁle (HAP) and a six-point scale. Quadratic weighted kappa, Spearman’s rho, and Fisher’s exact
tests were applied to compare the questionnaire results for concurrent validity. The effect of participant
characteristics on PA level was analyzed using Fisher’s exact test or analysis of variance.
Results: Kappa values comparing the six-point scale with the IPAQ (k¼ 0.46) and HAP (k¼ 0.57) showed
fair to good agreement. Analysis using Fisher’s exact test illustrated a signiﬁcant association between the
six-point scale and both the HAP (p< 0.000) and IPAQ (p< 0.000). Spearman’s rho correlation values
between the six-point scale and the IPAQ and the HAP were 0.49 and 0.69, respectively. Scores on all
questionnaires were signiﬁcantly related to age (p< 0.05). Marital status and number of comorbidities
were related to HAP and six-point scale scores (p< 0.05). Occupation was signiﬁcantly related to HAP but
not the other two scales (p< 0.000).
Conclusion: The six-point scale provides a quick measurement of usual amount and intensity of PA that
a person performs. This validation study found signiﬁcant associations and a moderate strength of
agreement when compared with the IPAQ and HAP. The six-point scale has the potential for utility in
large-scale epidemiological studies as a quick method for scaling individuals by PA level.
Copyright  2011, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
The importance of physical activity in maintaining health
throughout life is well recognized with aworldwide consensus that
an increase in physical activity (PA) level is needed for people of all
ages.1,2 With greater emphasis on the relationship of PA with
health, there is an emerging need for accurate, valid, and practical
methods of assessing PA. One of the beneﬁts of classifying indi-
viduals on the basis of PA level is that categorical distinctions of
low, moderate, and high have both epidemiological utility and
public health implications in terms of promotion and interventionSchool of Health & Rehabili-
, Brisbane, Queensland 4072,
linical Gerontology & Geriatrics. Pstrategies.3 However, accurate assessment of PA levels in the
general population is difﬁcult and can be time consuming for both
participants and researchers. When considering the levels of PA in
older people, the burden of assessment needs to be minimal. A
number of methods for measuring PA exist, from precise laboratory
techniques to single-item questionnaires. Direct measurement of
PA by accelerometer4 and energy expenditure by doubly labeled
water technique5 are currently the objective measures of choice.
Doubly labeled water technique is not practical for large-scale
studies because of high cost, participant burden, and the intru-
siveness of the technique.5 Similarly, accelerometers have seen
limited use because of high cost, participant burden, and staff
demands. Furthermore, they tend to overpredict the cost of walking
and are unable to detect armmovements, external work performed
in pushing or lifting, stair climbing, or carrying one’s body weight
uphill.6 Most frequently, PA has been assessed using a variety ofublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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and practical application when assessing population activity
levels.7 However, questionnaire characteristics, including summa-
rization of raw data and scaling methods, differ and can affect
feasibility in large-scale studies where PA may not be the main
exposure variable.
Two commonly used questionnaires are the International
Physical Activity Questionnaire (IPAQ) and the Human Activity
Proﬁle (HAP). The IPAQ enables collection of detailed information
within domains of household and yard work activities, occupa-
tional activity, transportation, and leisure-time PA. It has been
shown to be a valid and reliable method for monitoring population
levels of PA in diverse settings.8 The HAP measures activity levels
based on the calculation of an adjusted activity score (AAS) repre-
senting an estimate of an individual’s average energy expenditure.9
Collection of data from the IPAQ and the HAP places considerable
burden on individuals and staff. They are both lengthy question-
naires to complete and require additional time to review and code,
increasing the cost of studies. When applied to older people, there
is often the need for assistance in completing the questionnaires.
When this time or funding is not available, a shorter questionnaire
to categorize PA is necessary.
Several studies have recently reported the development of brief
PA assessment tools. Wendel-Vos et al10 reported the reproduc-
ibility and validity of the Short Questionnaire to Assess Health-
enhancing Physical Activity (SQUASH). This tool is able to classify
individuals into three different intensity categoriesdlight,
moderate, or vigorous. Completing the SQUASH takes about 3e5
minutes; however, scoring is complex involving calculations for
each separate question using intensity scores based on metabolic
equivalent (MET) values. A MET is the ratio of the rate of energy
expended during an activity to the rate of energy expended at rest.
The quality of the SQUASH validity study was limited by the small
sample size of 50, resulting in an inability to generalize ﬁndings and
less-precise estimates of validity. Moreover, the weighted kappa
value assessing the overall relative validity of the SQUASH was low
(k¼ 0.30).
Matthews et al11 developed a short PA recall questionnaire to
determine if a person was meeting current PA recommendations.
The Short Telephone-administered Activity Recall questionnaire11
used information gained from respondents’ participation in
moderate- and vigorous-intensity activity to classify the partici-
pants as physically inactive, insufﬁciently active, or meet current
recommendations. The validity coefﬁcients (r¼ 0.10e0.40) and
kappa values (k¼ 0.14e0.43) for the Short Telephone-administered
Activity Recall questionnaire were low, and the limited participant
age range (20e48 years) excludes the use of this tool with an older
population.
The Stanford Brief Activity Survey is a two-item tool developed
to classify individuals into ﬁve PA categories and to detect if the
individual is meeting the recommended PA guidelines.12 The use of
a select age range (60e69 years) limits the ability to generalize the
applicability of the Stanford Brief Activity Survey until further
validation in other age groups is performed.
A brief six-point scale was devised by Hirvensalo et al13
measuring the level of PA and its intensity. In this scale, activity is
scored from 1 to 6 with several descriptors referring to perspiring
and depth of breathing. Signiﬁcant positive associations between
the number of sweat episodes per week and total weekly leisure-
time energy expenditure, as assessed by the Harvard Alumni
Activity Survey,14 have been shown. This six-point scale13 appears
to be the simplest method of categorizing PA levels that takes these
indicators of PA into account. However, to our knowledge, there
have been no direct comparative studies analyzing the level of
agreement between this scale and other commonly used measures.The research questions this study aimed to answer are as
follows: Is the scaling method used in the six-point scale13
comparable to MET-min/wk categories of the IPAQ and the
categorical scale of the HAP for a general population?; Does the
six-point scale13 have a validity similar to those of more complex
scales?; and do the results suggest, for studies gathering multiple
data, that the six-point scale might be seen as a choice option?
2. Methods
2.1. Participants
A volunteer sample was recruited from the community through
verbal invitation to participate at the university, local hospital, and
at local businesses. A minimum population size of 100 has been
recommended for a validation study of PA questionnaires.15 To
enable the results of this work to be used across an aging
population, the age range for inclusion was 18e80 years. The aim
was to recruit equal numbers of men andwomen. Participants were
selected independent of race or comorbidities. Exclusion criteria
were men or women not living independently in the community or
unable to give informed consent.
All participants were given an information sheet, and the study
aims and procedures were also explained verbally. All participants
gavewritten informed consent for participation. The study protocol
was approved by the University Ethical Review Committee and
undertaken in accordance with the Declaration of Helsinki.
2.2. Protocol
Participants were asked to ﬁll out three questionnaires: the
IPAQ, HAP, and the six-point scale.13 The HAP collected demo-
graphic information, including age, gender, marital status, comor-
bidities, occupation, current smoking status, and highest school
grade completed. Questionnaires were ﬁlled out independently by
the participants who had access to the research assistant for
clariﬁcation if required.
2.3. Measurements
Marital status was categorized as single, married, or divorced/
separated. Those participants whowerewidowedwere classiﬁed as
divorced/separated. Comorbidities were dichotomized as either
yes, where one or more were speciﬁed, or no. Participants were
asked to specify their occupation. Based on occupational job titles,
participants were categorized using the Physical Demands Strength
Rating.16 Participant’s occupation was classiﬁed as sedentary, light,
moderate, heavy, or very heavy, reﬂecting the overall strength
requirement of the job.
The strength rating reﬂects the workers’ involvement in
standing, walking, and sitting, as well as the intensity and duration
of lifting, carrying, pushing, and pulling. Retirees and housewives
were not recognized as having occupations by the HAP or the
Physical Demands Strength Rating reference. It has been suggested
by Cabrera de León et al17 that people undertaking less than 25e30
minutes of PA daily or less than 10% of leisure-time energy
expenditure of four or less MET18 were sedentary. We considered
this deﬁnition would ﬁt retirees and housewives in our study;
hence, they were classiﬁed as sedentary.
2.3.1. International Physical Activity Questionnaire
The IPAQ uses MET energy expenditure estimates from the
compendium of PAs to code PA by intensity.19 Participants
completed the IPAQ long version, which assessed duration,
frequency, and intensity of physical activities in the past week. The
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computed using MET values and formulae from the guidelines for
data processing and analysis of the IPAQ.20 These values were then
summed to form a continuous measure of total PA MET-min/wk
score. Using this score and other speciﬁed criteria (number of days
of moderate and/or vigorous and/or walking, and number of
minutes per day), participants were classiﬁed categorically as
“low,” “moderate,” or “high.” The questionnaire includes an addi-
tional question that measures time spent sitting as an indicator of
sedentary activity; however, this is not included as part of the
summary PA score and was, therefore, not used. Test-retest
reliability data for the long IPAQ questionnaire has been shown
to be very good (pooled r¼ 0.81 across data from 12 countries),
and criterion validity against accelerometers has shown a fair to
moderate agreement (pooled r¼ 0.33).8
2.3.2. HAP questionnaire
The HAP consists of a list of 94 activities ranked in ascending
order of level of energy required to perform each activity. A wide
variety of activities are represented, including self-care tasks,
personal/household work, entertainment/social activities, and
independent exercise pursuits. Participants completed the HAP
assigning each activity to one of the three categorical options:
1¼ still doing this activity, 2¼ have stopped doing this activity, or
3¼ never did this activity. The HAP is calculated by subtracting the
number of less-demanding activities a participant has stopped
performing from a calculated maximal activity score. HAP activity
scores calculated include the maximal activity score (MAS) and the
AAS. The MAS is the number identifying the activity with the
highest oxygen consumption requirement that the participant still
performs. The AAS is the difference between the MAS and the
number of less-demanding activities the participant has stopped
performing. The developers of the HAP considered the AAS to be
a more stable estimate of the individual’s daily activities and the
best estimate of the responder’s average energy expenditure.9
Bennell et al21 found that, compared with the MAS, the AAS
appeared to be themost useful parameter for detecting change and,
perhaps, the most clinically relevant. Each parameter was scored
from 0 to 94, with higher scores representing greater PA. PA was
classiﬁed based on the AAS as 1¼ impaired (<53); 2¼moderately
active (53e74); or 3¼ active (>74).
2.3.3. The six-point scale13
Participants completed the six-point scale.13 In this scale,
activity is scored as 1¼moving only for necessary chores;
2¼walking or other outdoor activities one or two times per week;
3¼walking or other outdoor activities several times per week;
4¼ exercising one or two times per week to the point of perspiring
and heavy breathing; 5¼ exercising several times per week to the
point of perspiring and heavy breathing; or 6¼ keep-ﬁt heavy
exercise or competitive sport several times per week. Hirvensalo
et al13qualiﬁed the scores greater than 3 by having participants
identify the PA or sport they were undertaking and frequency of
participation. Hirvensalo et al13 categorized the types of sport or
activity into brisk, which included skiing or swimming, and
moderate, which included walking for ﬁtness or calisthenics. When
examples of sport or exercise were inappropriate to our participant
cohort because of climate, perspiring and panting were considered
appropriate to be used as a guide to describe the level of exertion
when applied to the sport or activity identiﬁed by the participant.
This method of determining exertion has been used previously22
when indoor gymnasium-based activities, such as aerobic, yoga,
and Pilates classes were included owing to the popularity of these
activities locally. To enable comparison between the three scales,
we collapsed the six-point scale into three categorical levels: low,moderate, and high. We proposed low (scores 1e2, which is
consistent with the category of sedentary used by the developers of
the six-point scale13); moderate (scores 3e4); and high (scores
5e6) categories. This classiﬁcation best approximated the three-
level categorical scales used in both the HAP and IPAQ and, hence,
enabled more direct comparisons.
2.4. Data analysis
SPSS for Windows, version 17 (SPSS Inc., Chicago, IL, USA), was
used for most of the analytical procedures. Cohen’s kappa is
commonly used to determine the percent agreement beyond that
expected by chance; however, it distinguishes only between
agreement and disagreement.23 To allow for differential weightings
of disagreement, quadratic weighted kappa was calculated. As per
a previous study,11 guidelines of Landis and Koch24 were followed
for describing the strength of agreement. Kappa values of 0.39 or
less indicate “poor” agreement, values between 0.40 and 0.75
indicate “fair to good,” and values greater than 0.75 indicate
“excellent” agreement. Spearman’s correlation coefﬁcients were
calculated among the categorical scores on the six-point scale,13 the
classiﬁcations based on AAS in the HAP, and categorical classiﬁca-
tions based on MET min/wk in the IPAQ. These were calculated so
that comparisons could be undertaken between our results and
those of previous studies. Overall relative validity was investigated
by using Fisher’s exact test.
Analysis of variance was performed to determine if there were
age differences between activity-level categories in each of the
three scales. Fisher’s exact test was used to analyze the relationship
of the remaining demographic characteristics with the PA-level
categories of the three scales. Statistical signiﬁcance was deﬁned as
p< 0.05 for all statistical tests.
3. Results
A total of 100 community-dwelling adults participated in the
study. Collectively, the participants represented a wide range of
ages, levels of education, occupations, and activity levels. The mean
age of the participants was 49.3 years and ranged from 18 years to
80 years. Seventy-eight percent of the participants were women.
Most of the participants were married (61%), and 72% had
completed high school. A total of 10% were smokers, and 25% of the
study population had one or more comorbidities. Population
comorbidities included arthritis, chronic lower back pain, pulmo-
nary ﬁbrosis, hypertension, cardiac disease, diabetes, hearing
impairment, depression, asthma, Parkinson’s disease, bronchiec-
tasis, high cholesterol, and multiple sclerosis. No participants in
this study had an occupation classiﬁed as heavy or very heavy.
Approximately half (49%) of the participants had an occupation
categorized as sedentary.
Age was found to be signiﬁcantly related to the PA level in each
of the three reported scales. The relationship between the
remaining demographic characteristics and activity levels of the
three scales are presented in Table 1 along with participant
representation in each PA category. Gender and smoking status had
a nonsigniﬁcant effect on categorical activity levels in the three
scales. Marital status was found to have a signiﬁcant effect on the
activity-level scaling in the HAP. The presence of one or more
comorbidities was found to have a signiﬁcant effect on the activity-
level scaling in the HAP and the six-point scale.13 A signiﬁcant
relationship was found between occupational physical demands
and PA level in the HAP. Although participants with greater occu-
pational physical demands were found more likely to be classiﬁed
as physically active, those with sedentary occupations were not
found more likely to be physically inactive. Only 5% of the
Table 1
Effect of participant characteristics on frequency (%) of category representation by physical activity measure for 100 participants (78% female)
Characteristics IPAQ HAP (AAS) 6-Point scale
Low Mod High Impaired Mod High Low Mod High
Gender
Male 4.5 45.5 50 0 45.5 54.5 27.25 27.25 45.5
Female 11.5 33.3 55.2 6.4 46.2 47.4 29.4 32.1 38.5
Marital status
Single 8 23 30 3 32 26 18 22 21
Married 2 8 18 1 6 21 5 6 17
Divorced/separated 0 5 6 1 8 2* 6 3 2**
Comorbidities
0 5 25 45 1 28 46 16 22 37
1 5 11 9 4 18 3*** 13 9 3***
Smoking status
Nonsmoker 10 34 46 5 43 42 26 28 36
Smoker 0 2 8 0 3 7 3 3 4
Occupation, activity level
Sedentary 6 25 18 5 29 15 16 19 14
Light 4 8 18 0 14 16 11 6 13
Moderate 0 3 18 0 3 18*** 2 6 13
* p< 0.05.
** p< 0.01.
*** p< 0.000.
AAS¼ adjusted activity score; HAP¼Human Activity Proﬁle; IPAQ¼ International Physical Activity Questionnaire; Mod¼moderate.
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impaired (HAP< 53) with the HAP and 10% with the IPAQ. The
six-point scale13 found that nearly one-third (29%) of the partici-
pants with sedentary occupations were classiﬁed as having a low
level of PA.
Relative validity comparisons between the categorized scale13
and the HAP and IPAQ are presented in Table 2. Weighted kappa
analysis showed a “fair to good” agreement with both the IPAQ and
HAP. A stronger agreement is noted between the six-point scale13
and the HAP. When the weighted Kappa analysis was applied
between the IPAQ and HAP, agreement was at 0.38, signifying
a poor one. Analysis using Fisher’s exact test illustrated a signiﬁcant
association between the six-point scale13 and both the HAP and
IPAQ. Modest but signiﬁcant correlations between the six-point
scale13 and the reference questionnaires were found using Spear-
man’s rho correlations.
4. Discussion
Our aim was to determine the concurrent validity of the six-
point scale13 for categorically assigning individuals based on the
general levels of PA. Results from this study showed signiﬁcant
associations and a moderate strength of agreement between the
six-point scale13 and the two reference questionnaires.
For our participant cohort, we found a poor agreement between
the IPAQ and HAP scales. This ﬁnding would suggest that each ofTable 2
Quadratic weighted kappa, Fisher’s exact test, and Spearman’s rho correlation
analyses between the six-point scale13 and the reference questionnaires
Measures Kappa Fisher’s
exact
test (p)
Spearman’s
rho (r)
Observed kappa (SE) 95% CI (lower, upper)
HAP 0.57 (0.08) 0.41e0.73 0.000 0.69
IPAQ 0.46 (0.10) 0.26e0.66 0.000 0.49
CI¼ conﬁdence interval; HAP¼Human Activity Proﬁle; IPAQ¼ International Phys-
ical Activity Questionnaire; SE¼ standard error.these scales was measuring different aspects of PA. Because our
ﬁndings showed a fair to good agreement between the six-point
scale13 (categorized to three levels) and the IPAQ and HAP scales,
respectively, it suggests that the six-point scale13 more broadly
described the PA level of our participants. This initial evaluation
suggests that, for epidemiological studies gathering multiple data
and from participant groups comprising older people, the six-point
scale13 might be a valid choice for categorizing participants by PA
level.
Schmidt and Steindorf25 highlighted the difﬁculty of deﬁning
acceptable agreement between two PA questionnaires. Criteria
regarding what constitutes good agreement do not exist. Validation
studies of most questionnaires primarily base their conclusions on
Pearson’s or Spearman’s correlation coefﬁcients. They aremeasures
of association but not of agreement, and caution should be taken
when concluding acceptable validity even if there is a high corre-
lation.25 Spearman’s rho correlations found in the present study lie
within the range of correlation coefﬁcients found in relation to
other direct and indirect measures of PA.7,10 The strength of our
study is that we further calculated quadratic weighted kappa values
as a measure of agreement. Also a large age range was included in
our study, validating its utility for a large percentage of the adult
population.
Most population-based studies have focused on leisure-time
PA.26 Excluding measures of occupational PA may result in signiﬁ-
cant underestimations of PA in those employed in physically
demanding occupations.27 Individuals with sedentary jobs likely
perform the bulk of their PA during leisure time, whereas those
with physically demanding occupations may be more active during
work.28 Our results support these conclusions showing that those
participants with more physically demanding occupations were
more likely to be classiﬁed as physically active. Those with seden-
tary occupationswere infrequently classiﬁed as inactive and, hence,
were likely to perform PA within other domains. Although the six-
point scale13 was not as sensitive as the reference questionnaires
with these associations, categorical levels from the scale were
found to have a signiﬁcant association with occupational physical
demands. The estimate of PA obtained using the six-point scale13
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tional activity level in addition to leisure-time activity when
choosing PA category. Further research is needed to assess the
inclusion of occupation-related PA in the six-point scale13 if this
deviation from protocol was adopted.
Classiﬁcations of occupational physical demands in our study
were estimates based on occupational titles with no individual
measures made. This could increase the risk of misclassiﬁcation
because different persons with the same job title may have a large
variability in the PA performed.28 A more accurate classiﬁcation has
been proposed by using a combination of self-report and objective
measurements.29
Misclassiﬁcation might have occurred when retirees and
housewives in our study were classiﬁed as sedentary. Our ﬁnding
that the sedentary group was infrequently classiﬁed as partici-
pating in low levels of activity suggests that our assumption for
classifying retirees and housewives was inaccurate, and these
individuals likely had diverse levels of PA participation.
Self-administered questionnaires as criterion measures have
been previously used to validate other questionnaires.12 Both
reference questionnaires in this study have previously been vali-
dated using objective measures that directly measured movement
or PA-related energy expenditure. The authors cannot completely
exclude the possibility that measurement error between the
assessments exists and, therefore, potential overestimation of
agreement.
Some limitations should be considered when evaluating the
validity of the six-point scale.13 Originally, the scale was used with
older people. For this study, a broad adult age range participated
with no adverse effect, though this aspect was not addressed. Also,
the sample size was relatively small. Small samples can result in
limited ability to generalize results to other populations and can
lead to less-precise estimates of validity.30 Correlation coefﬁcients
become less precise when based on smaller samples because of an
increased standard error.31 However, validity in our study was not
judged solely on the basis of correlations but on the methods more
sensitive to the level of individual errors in reporting. Future vali-
dation should use both self-report and objective measures of
activity in parallel analyses. This would aid clariﬁcation of average
energy expenditure equivalent to each activity category, facilitating
both interpretation and comparisons among studies. Additional
research to extend this initial study is needed to determine the
sensitivity of the six-point scale13 to detect meaningful changes in
habitual PA.
In conclusion, in this initial validation study, we found signiﬁ-
cant, though moderate, strength of agreement between the six-
point scale13 and the IPAQ and HAP. The six-point scale13 appears to
more broadly describe the PA level of our participants than either
the IPAQ or the HAP and provides a quick measurement of usual
amount and intensity of PA that a person performs. The six-point
scale13 has the potential for utility in large-scale epidemiological
studies as a quick method for scaling individuals by PA level.References
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